Abstract: A method for sound transmission loss is described for utilizing the concept of the Gaussian distribution of the incidence sound energy. In order to find the angular energy distribution of the incident sound in the actual test situation, a numerical simulation by using the ray tracing is performed for the bounding surfaces of a sphere.
Introduction
Unfortunately, the predicted random incidence sound transmission coefficient, T,{(o) , often disagree with experimental results. In order to improve the prediction accuracy, the concept of the limiting angle, Q,,~, of incidence has been introduced 1, 2) and the sound transmission coefficient,~, is averaged over from 0°' o @li~, usually 70°-85°. The field incidence~is given by J oh Td(w)=~~(o,@)sin2@d@.
(
This approach using the limiting angle works fairly well for single panels but often fails badly for multi-layered panels with cavities. The reason is that the z of multi-layered panels with cavities are much more sensitive to the value of the Q~i~because of the well-known effect of mass-air-mass resonance or equivalent acoustic actions. In this paper, the distribution of the incident energy will be sought for to get more exact predictions.
Numerical simulation and expetisuents
The numerical simulation by using the ray tracing is performed for the bounding surfaces of a sphere as shown in Fig. 1 in order to find the angular energy distribution of the incident sound for simulating the actual test condition. Fig. 2 compares the calculated distribution with the Gaussian one. It can be seen that the sound energy distribution of the incidence angle on a bounding surface may be approximated to the Gaussian distribution. If we assume the energy distribution is the Gaussian one, Eq. Using Eqs. (2) and (3), the STL are predicted for two multi-layered panels where~=1.5 and~~=0.1.
Figs. 3 and 4 compare the predicted with the measured STL for two double panels. The predicted STL by using the present method agree very well with the measured ones, in contrast to the random incidence approach. 
Conclusion
By using the transmission coefficient having the Gaussian type incident energy distribution, the sound transmission loss of the multi-layered panel systems can be predicted very well.
